Central and peripheral expression of genes coding for egg-laying inducing and insulin-related peptides in a snail.
Egg laying in the hermaphrodite freshwater snail Lymnaea stagnalis is a highly complex activity, including a series of internal activities (ovulation, egg and egg mass formation) which are closely correlated to a pattern of behaviours (alteration of locomotion and feeding, specific postures, oviposition). In this snail egg laying is induced by the neuroendocrine caudodorsal cells (CDCs), consisting of two homogeneous clusters at a total of 100 neurons. At egg laying these neurons release their products during a 60 min period of firing. The genes coding for these products have been cloned and characterized. There are two genes, CDCH-I and -II. Each gene codes for 12 peptides; one of these is the ovulation hormone (CDCH). The genes display over 90% homology. The most striking difference is a 17 bp deletion near the carboxy-terminal region. With immunocytochemistry and in situ hybridization both CDCH genes appeared to be expressed in the CDC and in paired groups of ectopic CDC-like neurons in the pleural ganglia, while a group of small neurons in the cerebral ganglia expresses the CDCH-I gene only. In addition, a widespread expression of the CDCH genes has been demonstrated in peripheral tissues. In the female part of the reproductive tract neurons were found to express the CDCH-I gene. In the male part of the tract exocrine secretory cells express the CDCH-I or -II gene. The gene products are secreted into the male tract and transferred to the female partner during copulation. Finally, sensory neurons in the head skin and mantle edge were found to express the CDCH-I gene. The presence of insulin-related peptides has been demonstrated in the brain as well as the digestive system of Lymnaea. The brain insulin-related peptides are produced in 4 groups of 50 giant neurons each (Light green cells, LGC). These neurons are involved in various physiological activities, related to body growth and glycogen metabolism. The major gene products expressed in the LGC have been cloned and characterized. It appeared that the predicted proteins represent three types of insulin-related molecules (MIP, molluscan insulin-related peptide). In these MIPs, those elements important in the determination of the tertiary structure, have been conserved. The MIP of the digestive system has been characterized up to now only at the peptide level. The snail gut MIP is more hydrophobic compared to bovine insulin. Cells containing MIP have been identified immunocytochemically in the gut epithelium.